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Bryozoans of the Adriatic Sea 


M. NOVOSEL 


Abstract: Bryozoans of the eastern Adriatic Sea are presented through the distribution and characte- 
ristics of the dominant species in the main benthic ecosystems: rocky bottoms, seagrass Posidonia ocean¬ 
ica (L.) DELILE meadows, marine caves and soft bottoms. Bryozoan assemblages were surveyed and sam- 
pled from 22 sites along the eastern Adriatic Sea coast. Among surveyed biocoenoses, the coralligenous 
biocoenosis harboured the largest diversity in bryozoans, followed by semi-cave biocoenosis, biocoeno- 
sis of seagrass Posidonia oceanica meadow and biocoenosis of photophilic algae. Some particular bryozo- 
an assemblages such as large bryozoans that live under the influence of submarine freshwater springs 
(„vruljas“), on the magmatic rocks, dense meadow of Cellaria fistulosa and C. salicomioides and meadow 
of M argaretta cereoides were also discussed. The bryozoan assemblages of the Adriatic Sea correspond in 
general to those of the Mediterranean Sea. Since about 400 species have been recorded in the Medi¬ 
terranean and only 222 species in the eastern Adriatic, future researches are expected to confirm much 
larger bryozoan diversity in the eastern Adriatic Sea. 

Key words: Bryozoa, benthic communities, comparison Mediterranean Sea. 


1 Introduction 

The first ever described and illustrated 
marine bryozoan species was a Mediter¬ 
ranean Reteporella species, presumably R. 
septentrionalis (Harmer 1933) in 1555 by 
French professor of medicine RONDELET 
from the French and Catalan coast 
(d’Hondt 2002). The first report of bry¬ 
ozoan species from the Adriatic Sea was 
made two centuries later, in 1750, by Do- 
NATI, in Venice, who illustrated the species 
Miriozoo later named M yriapora truncata 
(PALLAS 1766) and included an unnamed 
Reteporella species. After that the most im¬ 
portant work on bryozoans was done by 
Heller (1867) and Hincks (1886). Friedl 
(1918) reviewed all previous results and 
mentioned a total of 137 bryozoan species 
and 36 subspecies in the Adriatic Sea. The 
detailed history of the bryozoan research in 
the Adriatic Sea was reviewed by NOVOSEL 
& Pozar-Domac (2001). In 2002 Hay¬ 
ward & McKinney reported 21 bryozoans 
new for the eastern Adriatic coast, among 
which five species were new to science. The 
most recent paper added 17 species that 
were reported for the first time from the 
Adriatic Sea (NOVOSEL et ah 2004). Thus 


the total number of bryozoan species record¬ 
ed from the Adriatic Sea until today is 222. 

The aim of this paper is to review the 
most dominant bryozoan species and their 
assemblages, through the main benthic 
ecosystems of the Adriatic Sea. 

2 Study site and methods 

Bryozoan assemblages have been consid¬ 
ered through four main benthic ecosystems of 
the Adriatic Sea: rocky bottoms, seagrass 
Posidonia oceanica (L.) DELILE meadows, ma¬ 
rine caves and soft bottoms. Some interesting 
assemblages such as large bryozoans that live 
under the influence of submarine freshwater 
springs (“vruljas"), on the magmatic rocks, 
dense meadow of Cellaria fistubsa (LINNAEUS 
1758) and C. salicomioides LAMOUROUX 1816 
and meadow of M argaretta cereoides (ELLIS & 
SOLANDER 1786) are also discussed. 

Bryozoans were surveyed and collected 
from the following sites (Fig. 1): North 
Adriatic (Orlandin Rock, Lim Channel, 
Rovinj, Prvic Island, Sv. Juraj, Zmovnica 
Cove, Zdralova Cove, Grmac Cove and 
Cutin Island), Central Adriatic (islands of: 
Silba, Dugi otok, Komati, Jabuka, Drvenik, 
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Fig. 1: The eastern Adriatic Sea with the 
surveyed locations, 1 - Qrlandin Rock, 2 - 
Urn Channel, 3 - Rovinj, 4 - Prvic Island, 5 * 
Sv. Juraj. 6 -imovflfca Cove, 7 -Zdralova 
Cove, 8 - Grmac Cove, 9 - Cutin Island, 10 - 
Silba Island, It - Dug! otok Island, 12 - 
Kornati islands, 13 - Jabuka Islet, 14- 
Orvenik Island, 15-Brusnik Islet, 16 - Biievo 
Island, 17 - Vis Island, 18 - Palagruza Island, 

19 - Korfula Island, 20 - Peljeiac Peninsula, 

21 - Lastovo island and 22 - Mljet Island. 
Broken lines indicate division of the Adriatic 
into North (NA), Central (CA) and South (SA). 


Brusnik, BiSevo, Vis and Palagruia) and 
South Adriatic (Korfula Island, PeljeSac 
Peninsula and islands of Lastovo and Mljet). 
Survey took place between 1995 and 2004, 
by SCUBA divine, dredging and Peterson 
grab. Bryozoan s were collected from Posida- 
ma leaves, algae, shells and other biogenic 
substrata, stones, sediment, or by scraping 
colonies from escarpment walls. Bryozoan 
samples were either dried or preserved in 
70 % ethyl alcohol. The division of the 
Adriatic Sea into North, Central and South 
was made after GaMUUN-BrIDA (1967). 
The btocoenoses terms defined by PERE5 &. 
PlCARP (1964) were applied. 

3 Results 

3.1 Rocky bottoms 

Tire coastal zone of the eastern Adriatic 
Sea mainly comprises rocky bottoms include 
mg escarpments and rocky bottoms with an 
angle of inclination about 45° or less. Tile 
highest bryozoan diversity was recorded 
along escarpments and on sloping rocky Kit- 
toms with constant and strong currents. The 
most dominant large erect species recorded 
along the escarpments of the eastern Adrh 
atic Sea were Meone.Ua pa&isii (HELIEK 
1867), Myriapara truncam (PALLAS 1766), 
Smirrma cemcomis (Pallas 1766) and 
Sthizotheca senatumTgo HlNOCS [ 886, which 
characterized the coralligenous biocoenosis. 

AdeoneUa pafiosii (Fig. 2) is endemic to 
the Mediterranean and essentially distrib¬ 
uted in the Adriatic and the eastern basin of 
the Mediterranean. It differs from another 
Mediterranean species, A. calved CaNU & 

Fig. 2: Adeonefta paliassii , 

Foto: J.-G. Harmelrn. 
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BASSLER 1930, which occur* in the western 
basin, by the orientation of the avicularia. 
Colonies are large, erect and rigid, wuh 
bright orange-co loured dichotomous 
branches. In this survey, A pdkisrt was 
recorded from three localities in the North 
i*h 8, 9), six in the Central (10, 12, 13, 16, 
17, 18) and one in the South Adriatic (21 ). 
Colonies were found from 10-50 m depth, 
mainly along the exposed pans of escarp* 
ments, It was particularly abundant in ex* 
posed microhabitats along the escarpments 
of the islands of Prvic and Lascovo. AJeiwu'l* 
k pdksit mainly grew on hard substratum, 
although McKinney & Jakun (2001) 
recorded this species closely asst stated with 
two Ceiitirw species on muddy sediment at 
35 m depth in the North Adriatic. 

Beams mogcUanica (Fig. 3) is widely dis¬ 
tributed in the Mediterranean, Atlantic and 
Pacific. Colonies form brownish and mem* 
bran iporiform sheets. In this survey, B. mag* 
trlHanica was recorded from five localities in 
the North (4, 5, 6,8,9) and two in the Gen* 
rial Adriatic (13 J 8). The species was found 
both in sheltered and exposed habitats, from 
10*45 m depth, mainly as epibiont on differ¬ 
ent biogenic substrata. Thus, it w as record* 
ed from dead colonies of bryozoan Myriapo- 
m mmoiia, polychaete tubes and most com¬ 
monly on different algae, Beania magellanica 
was even recorded as epibiont on living as- 
cidians MiCTfxosmus sulratus (COQUE0ERT 
1797) on the escarpment of Curin Island. In 
Grtnac Cove, the species was abundant on 
the algae Cystoserra sp. A king the escarp¬ 
ment of Prvic Island, B. ni^tgeltoica was very 
abundant, Kith on shaded and exposed mi* 
crohabitats (NOVOSEL et al. 2004). Along 
the escarpment of jabuka Islet, the species 
was abundant as epibiont within the shaded 
microhabitats of the calcareous algae LirAo- 
pfcyllum grondtuscwlum (Mont.). Further¬ 
more, B. mjgelkmai al so occurred on the 
large colonies of Penwpom fasdolis (Pallas 
1766) which grow under the influence of 
submarine freshwater springs, i.e, in the 
conditions of fluctuating, lower salinity 
(Novosel et al 2O05). Hayward & Mc¬ 
Kinney (2002) also found B. mageflomea 
oh>st frequently on biogenic substrata. 

Genus Sckizomawlk (Fig. 4) includes 
bryozoaiis with encrusting and often massive 




colonies, generally whitish or bright orange- 
coloured. Along the eastern Adriatic coast, 
11 species of Sduiomawefla have been 
recorded till today (Novosel & Pc&AR-Do- 
MAC 2001; HAWARD & McKJNNEY 2002; 
NOVOSEL cl al. 20C4). Eight species have 
been recorded during this survey: 5. auricu* 
km (Has&all 1842), S T comuia (Heller 
1867), S, discoidea ( Busk 1859), S. Aalimedae 
(Gautier 1955), S, fmiam (Hincks 1862), 
S. linearis (HASSALL 1841), S. mmnrllata 
(Hincks 1880) and S. n*dis (Manzone 
1869). The most dominant species of 
ScAizomavefla, found at seven localities 
along the Adriatic coast, at depths from 5* 
40 m, were $. comuta (4, 6, 8, 9, 16, 19, 21) 
and S. discoitka U, 4, 10, 13, 16, 18, 21). 
Sdu^omatelk com urn was very abundant 
along the escarpments of the islands of Prvic 


Fig. 4: Sthizomavella sp. 
Foto: J.-G. Harmelin. 
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Fig. S; Margaretta cereoides , and Lastovo, both on sheltered and exposed 

microhabitats, but more commonly on last 
ones. !r was found on different substrata: 
shells, algae and stones. SchitomaeelJa cornu- 
ta appears to be tolerant to instable envi¬ 
ronment as it also grew on the stones inside 
the plume of submarine freshwater springs at 
Zmovntca Cove, at 10 m depth (Novoshl et 
hI. 2005). Scfifromawlln discordea forms large, 
rounded and whitish colonies, mainly on 
ihe biogenic substrata. It was recorded the 
most frequently along the escarpments of 
the islands of Prvic and Jabuka and from the 
rocky slopes of Palagn^a Island. These were 
followed by S. aurieulata (2, 4, 13, 16, 18, 

Fig. 6: Sc hizotheca serratimargo. 2l > founJ at dc P ths from f0 ' 105 m and S ‘ 

Foto: A. NovoseL linearis (4, 8, 9, 13, 18, 21), found at depths 



from 5-45 m. Along the escarpment of Las- 
tovo bland, $. itneam was very abundant, 
while on Cunn Island some colonies were 
recorded from sheltered micro habitats, such 
as encrusting algae and stones, but also on 
aseidians Microcosmus suicatus. On Prvic Is¬ 
land, colonies mainly grew on algae Hedrnie- 
da tuna (Ellis & Solander) Lamouroux 
and on polychaete tubes and they were less 
abundant and much smaller than on Lasto- 
vo Island. Schfromaieila mamdJata was 
recorded from four localities (4, 13, 18, 21) 
from 10-45 m depth. Colonies were always 
massive and found in exposed microhabi¬ 
tats. On the islands of Prvi£ and jabuka 
colonies were large and abundant, while on 
the islands of Falagmla and Lastovo they 
were very rare. Scfifrommella hnUmedae was 
found very abundantly at the islands of 
Prvic and Lastovo from 20-40 rn depth and 
S. mfc occurred at Lim Channel and Pala- 
grufa Island from 15-40 m depth, w 7 hile S, 
has tala was recorded only once (16), at 30 m 
depth. 

Margaretta cereoides (Fig, 5) is probably 
endemic to the Mediterranean (HAYWARD 
& McKlNNEY 2002). Colonies are erect, 
branching and jointed. In this survey, M. 
cereouies was recorded from five localities in 
the Central (10, 13, 15, 16, 18) and three in 
the South Adriatic (19, 20, 21). It is shallow 
water species, always found w ithin very nar¬ 
row' depth range from 10-25 m. On Lastovo 
bland (Cape Struga), M. cereoides form 
dense meadow 7 on the rocky plateau swept 
by strong currents, ar 10 m depth. This 
species was also frequently found among the 
rhizomes of rhe scagrass Posidonia oceanica at 
Kor£ula bland and PeljeSac Peninsula. 

Sch^otheca serramnorgo (Fig. 6) is main¬ 
ly distributed in the Mediterranean. 
Colonies are in most cases large, erect and 
orange-coloured, although it is not unusual 
ro find encrusting, whitish-coloured forms 
as w'gII. In this survey, $ semmmargo was 
recorded from rwo localities in the North 
(l, 9), five in the Central <U, 12, 13, 16, 
18) and two in the South Adriatic (19, 21). 
SchiQtheca serratimargo was mainly found in 
exposed microhabitats, from ID-50 m depth. 
Along rhe escarpments of the islands of Las¬ 
tovo, jabuka and BiSevo, this species was 
very abundant, with large erect and rigid 
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colonies. On the rocky dopes of Palagntia 
Island both erect and encrusting colonies 
were abundant and they were found as 
epibionts on other bryoxoans such as 
Re report Ua sp. and Myno^outn mincamm as 
well as on algae Halimeda tuna. The con- 
generic Sc/u^orheca fissa (BUSK 1856) was 
recorded from the escarpment of Jahuka 
Isler at 20 m of depth and from the con¬ 
glomerate taken up from 65 m of depth, in 
the vicinity of Palagrufa Island. In both cas¬ 
es colonies were small and encrusting. 

Scfu|pbnidudUa sangutnea (NORMAK 
1868) (Fig. 7) is widely distributed through 
the Atlantic and die Mediterranean, en¬ 
crusting organic carbonates in particular 
(Hayward & McKinney 2002), It can form 
large irregular sheets coloured from bright 
orange ro black. In this survey, it was 
recorded from five localities in the North 
(l t 2, 4 T 6, 8), seven in the Central (10, 11* 
12, 13, 15, 16, 18) and three in rhe South 
Adriatic (19, 21, 22), Schitohrac/iieik san¬ 
guined commonly grows on shallow-water 
habitats exposed to light, strong waves and 
currents. Along the escarpments of the is¬ 
lands of Prvic and Jabuka, 5. sunguineu was 
frequently found* but only within 3-20 m 
depth. On Lastovo Island, it was abundant, 
and found from 3-30 m depth. ScJtfro- 
braefuefla sangumea can tolerate large fluctu¬ 
ations in salinity, as attested by its occur¬ 
rence on substrates found in Zmovnica 
Cove submarine freshwater springs' outlets. 
Furthermore, in the conditions of very 
strong currents, 5. sanguined can form un¬ 
usually big sheets. Thus, on Kortula Island, 
colonies were about 60 cm J big at 15-30 m 
depth, covering vertical rocks in the narrow 
passage between small islands Badija and 
Lu£njak. At Ml jet Island, in the narrow pas¬ 
sages between the open sea and Veltko jeze- 
ro and between Veliko jexero and Malo jeze- 
ro, S, sanguinea form large erect colonies in 
the shallowest places (0.5-1.5 m depth) 
where currents are the strongest. Bur S. sun- 
guinea was also frequently found on the rhi¬ 
zomes of sea grass Posidbma ocemica (Fig. 8), 
on the islands of Silba, Komati, Korfula and 
Lastovo, 

Smictma cervkomis (Fig. 9) is an At¬ 
lantic and Mediterranean species. Colonies 
are bright orange, erect, branching and 



rigid. In this survey, it was recorded from Fig. 7: Schizobrachieifa sanguined. 

four localities in the North (4, 5, 8, 9), four 

in the Central (13, 15, 16, 18), and mo in 

the South Adriatic (19, 21), Smirrrmt cervi- 

conus was always found on exposed micro- 

habitats along the escarpments, at depths 

from 15-45 m. One white encrusting colony 



Fig, 8: Schizobrachietla 
sanguines on the 
rhizomes of seagrass 
Posidonta oceamca. 
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Fig. 9 Smittina 
cervicomis. 
Foto: J.-G. Harmelin. 


was found in marine cave on BiSevo IslanJ 
(ModraSpilja), at 25 m depth. In the North 
Adriatic, along the escarpment of Prvic Is¬ 
land, S. cmicomis was abundant, while in 
the South, on Lastovo Island, it was rare 
(Novosa et al. 2004). Smittina cervicomis 
was frequently observed encrusted by the 
sponge belonging to genus Halisarca 


Fig. 10 Hornera frondiculata. 
Foto: J.-G. Harmelin. 




(Harmelin et a). 1994). 

Hfrmera frondicubua LaMOUROUX 1821 
(Fig. 10) is probably Mediterranean species. 
Colonies are large, whitish, erect and 
branching. In this survey, H frondiculata 
was found only four times, from three local¬ 
ities in the Central (11, 16, 18) and one in 
the South Adriatic (21). It was always found 
at 40 m depth, on the exposed microhabitats 
of sloping rocky bottoms. 

The volcanic islet of Jabuka and nearby 
volcanic shoal offer habitat conditions 
which are particular in the Adriatic Sea. 
Namely, eastern Adriatic Sea is the sea of 
karst and all islands are built of karstic lime¬ 
stone with only four exceptions: Jabuka Islet 
and nearby shoal, Brusnik Islet and part of 
Vis Island near Komiia town (JuraCic: et al. 
2004). Since magmarie rocks are much more 
resistant to biological abrasion, they are 
harder to colonize. This was evidenced by 
the absence of endolithic cl ion id sponges 
and of date shell Lithuphaga btlutphaga (LIN¬ 
NAEUS 1758) in the upper infralittoral zone 
(ZAVODNiK et al. 2000). Along the escarp¬ 
ment on the m»rth, shadowed side of Jabuka 
Islet, bryozoan fauna were the most diverse. 
Small erect species Scrupocellana scrupea 
Busk 1852 (Fig. 11) dominated among all 
bryozoans, covering magmatic rock in the 
form of numerous small bushes. Toward the 
east coast, the dominant bryozoan along the 
escarpment was the encrusting species 
Schizomavella discoidea. In contrast to this, 
the bryozoan assemblages and dominant 
growth forms differ completely on the ex¬ 
posed south side. There, the escarpment re¬ 
sembled more to limestone escarpment 
(more crevices) and rigidly erect bryozoan 
species such as A detmella pallasii, Smittina 
cenicomis, Schizotheca senaamargo and Myr- 
uipora truncata were dominant among large 
species. Round volcanic boulders from the 
bottom of the escarpments (50-60 in depth) 
were abundantly covered by sciaphilic en¬ 
crusting bryozoan species like Puelbna spp., 
M icroporella spp. and discoidal Pattnella rodi- 
ata (AutXXJlN 1826). 

3.2 Seagrass Posidonia oceanica 
meadows 

The seagrass Posiduma oceanica meadows 
are in biological and economical sense the 
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most valuable ecosystem of the Adriatic Sea 
and of the whole Mediterranean as well 
Along the eastern coast of the Adriatic P. 
oceutuot meadows are still numerous, dense 
and well-developed, although negative in¬ 
fluence of human activities has a large im¬ 
pact on evolution and survival of this sensi¬ 
tive community (PoSaR-DdmaC et al 
2004). Many hryoioans are adapted to grow- 
as epibionts on P. oceanic# leaves or rhi¬ 
zomes, thus Harmeun (1973b) recorded 90 
bryo 2 oan species among seagrass P. oceonica 
biocoenosis, Here some of the most domi¬ 
nant species are discussed. 

Reptadcuneliu violacea (JOHNSTON 1847) 
(Fig. 12) is widely distributed through the 
Mediterranean, Atlantic Ocean and Pacific 
coasts of North America. Colonies are en¬ 
crusting, deep purple when living (Hay- 
waiid & McKinney 2002), In this survey, it 
was found on four localities in the North (1, 
2, 4, 9), three in the Central {13, 15, 18) 
and two in the South Adriatic (19, 21), Pep- 
Uldecmdkt violacea is shallow water species, 
found between 5-30 m depth. Colonies of R. 
iiolacm were abundantly found both on 
leaves and rhizomes of seagrass Po.sitimw 
oceanica, hut also as epiphytes on different 
algae. 

Eleam posidoniae Gautier 1957 (Fig. 
13) is one of the most noticeable epihiont 
on Posidonia ocmnica leaves. Colonies are in 
the form of long, white chains. In this sur¬ 
vey, it was recorded from one locality in the 
North (9), one in the Central (10), and two 
in the South Adriatic (19, 20). It is shallow 
water species, found within narrow' depth 
range between 2-7 m. In all localities, Elec- 
tax posidoniae was very abundant. Another 
species of this genus, E. pitasu (Linnaeus 
1767) was recorded on Silba Island. 

Cd!pemw mibi/is (ESPER 1796) (Fig. 14) 
is shallow-water species, widely distributed 
through the Mediterranean. Colonies are 
widely spreading, multiserial, flat, light- 
coloured greyish-brown sheets, often ex¬ 
ceeding 10 x 10 cm; through successive 
phases of regeneration and overgrowth may 
form thick cylinders and nodules on every 
kind of hard substratum. It was recoded 
from two localities in the North (L 2), three 
in the Central (10, 13, 18), and one in the 
South Adriatic (20). It is common rhizome 



Fig. 11: Scrupocellaria scrapea. Foto: J.-G, Harmelin. 



Fig. 12: fleptadeone//a v/o/acea, Foto: i.-G. Harmelin. 
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epiphyte of seagrass Postcfonia oceamca. 

Romero Gqlmenero & Sanchez Lezaso 

(1999) found out that the rhizome encrust' 
ed with Cdpemia noMis grew significantly 
faster. CaJpemw nobtits was also recorded on 
the glass substratum in the North Adriatic, 
and as epibiom on algae bialimeda rwu in 
the South. It was found within the depth 
range from 10-35 m. 

Genus Reteporelk (Fig. IS) includes 
bryozoans with delicate fenestrate colonies. 
Colonies found in the biocoenosis of sea- 
grass PostJoma oceanka were mainly pale or¬ 
ange to whitish-coloured and grew as epi¬ 
phytes on the Posidorm leaves. Within 
densely and we 11-developed P, oceamca 
meadows at the islands of Dugi otok and Ko- 
rnatu both in Central Adriatic, Reteporelk 
sp. colonies were present on almost even' 
leaf, within depth range from 5-30 m. Inter¬ 
estingly, tn Posidonia meadow on Dugi otok 
Island, numerous RerefJureJIa sp. colonies 
grew on the top of leaves in deeper sheltered 
zones, at depth between 20-30 m. Shallow¬ 
er, colonies were found more closer to the 
base of leaves, while at 5 m depth Refepord- 
la sp. was only found on the rhizomes, again 
as very abundant species. 

PaimeUa radiarn (Fig. 16) is distributed in 
the Mediterranean and Atlantic. Colonies 
are small, discoidal and encrusting. It w r as 
recorded from two localities in the North 
(4, 8), two in the Central (13* 18) and one 
in the South Adriatic (21). In Posidonia 
meadows P. radium was found both on leaves 
and rhizomes. Beside Posidonia epiphyte it 
also occur on many different algae, such as 
Fkhedia pewlaia (TURRA) Nizamupdin, 
Haltmeda turn and LicJtopfoyllum grandtuscu- 
Jum. PotineUd radiata was also recorded as 
epibiont on dead colonies of other bryo- 
zoans, such as Myridfura mmcaia, Scntpo- 
cedaria sp. and S. seminmorgo, as well as on 
stones and shells, at depth range between 
5-65 m. 

Tuhulipijra liliacca (Pallas 1766) (Fig, 
17) occur in the Mediterranean and At¬ 
lantic Ocean. Colonies are encrusting or 
semterecL The variations in shape and ro¬ 
bustness of colonies are related to the phy¬ 
sical environment (HARMEUH 1976). In this 
survey, it was found on two localities in the 
North (4,8), five in the Central (10, 13, 15, 
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l. 6,18), and one m the South Adriatic (21). 
Recorded depth range was between 8-105 

m. Tubulipora tiliacea is scinphilic specter, 
abundant on the Paudunia rhizomes but also 
along the escarpments, where it was mainly 
found growing as epiphyte on different algae 

(Cocirum adJkienms C. AGARPH-t Fkbellm 

petiolaia, Hulmteda tuna, Possonellw sp*, 
CoraUina sp., PseudaiitJiopJivlIum expansum 
(Phil) Lemojne). Another species, Tubuli¬ 
pora apcrm (Harmer 1898), was found in 
the South on Lastovo Island, on exposed 
microhabitats between 15-20 m depth. 

33 Marine caves 

The heavily karatified eastern coast of 
the Adriatic Sea is characterised by numer¬ 
ous submarine caves, cavities and crevices. 
Cave fauna of the Adriatic Sea was surveyed 
by RlEDL (1966), but bryozoan inhabitants 
are scarcely known, although cryptic habi¬ 
tats (large submarine caves to smallest cavi¬ 
ties) shelter a large part of the bryozoan fau¬ 
na occurring in the coastal zone. There, lo¬ 
cal assemblages are shaped by strong envi¬ 
ronmental gradients such as light, tempera- 
cure* water circulation and food resources 
(Harmeun 2000). 

Genus Cefleporina (Fig. 18) includes bry- 
ozoans with spherical, rigid and whitish- 
coloured colonies. Most of the species are 
sctaphilic, although some were found on 
more or less exposed habitats. Along the 
eastern Adriatic coast, seven species of Celle- 
/lomia have been recorded till today 

(Novosel & PoL\rOomac 2001; Hay¬ 
ward & McKihney 2002; Novosel er ah 
2004)- Three species have been recorded in 
sheltered habitats of the semi-cave and cave 
btocoenoses during this survey: C, cam maw 
(Waters 1879), C. corvmensis AmsTECUl 
1989 and C. husso/lu (JOHNSTON 1847), 
while two have been recorded from more ex¬ 
posed habitats; C. decipiens Hayward 1976 
and C. lucuia (HlNCKS 1880). Cellefxmna 
cominota is probably endemic to the Mediter¬ 
ranean region (H AWARD iSt MlKINNEY 
2002). In this survey, it was found at eight 
localities, at depth from 10-65 m, Ir was 
found on two localities in the North (4, 9), 
four in the Central (13, 14, 16, IS), and two 
in the South Adriatic (19, 21). One of the 
most dominant celleporiform species of the 



Fig, 16 

Ratine Ha radio ta. 


Fig. 17 

Tubulipora tiliacea. 


Fig. 13 

Celleporina decipiens 
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Fig. 19 

Pueliina hincksJ, 


Fig, 20 Myriapora truncata. 
Foto: A, Novosel. 


semi-cave and cave biocoenoses was C, ram- 
mata. This species was found occupying the 
w r hole wall from 6 to 10 m depth and about 
20 in wide in the cave Modra Spilja on Bik** 
vo Island. It was frequently found as semi' 
cave or overhang dweller in cavities along 
the escarpments of the islands of Prvic, Jabu- 
ka and Lastovo, On Palagruza Island, C, 
commote was recorded in numerous cavities, 
on sandy'detritic bottom growing on the fol¬ 
lowing dead bryozoans: AdnuneUo pdlksu, 
Scrttycxxlkm scmpea. Margamta cereodies, 
Myriapora truncata and Retepordla sp, Celle- 
jxmmi camriemh is distributed in the 
Mediterranean and Atlantic, k was found 
only in the Central Adriatic, on volcanic 




Jabuka Islet, between 15-25 m deprh. One 
colony was found growing on the dead bryo- 
zoan Sminma cemcomis, while others were 
found on different small conglomerates 
Ceiiepfjmui denpteru is Atlantic species with 
rare findings in the Mediterranean (Hay- 
WARP & RUANP 1999). It was found only in 
the North Adriatic, on Prvic Island, at oar* 
row depth range between 5-10 m. It seems 
this species is not sciaphilic, since it was 
found within the hiocoenosis of photophilic 
algae, as epiphyte on algae Cystoserra 
schiffneri Hamel* Cystoserra kusdiii is wide- 
spread in the Mediterranean and Atlantic 
Ocean. In this survey, it was found at nine 
localities, from 10-65 m depth. These were 
four localities m the North (4, 6, 8, 9), four 
in the Central (10* 13* 14, 18) and one in 
the South Adriatic (21). It occurred in cryp¬ 
tic habitats, mostly as overhang dweller of 
calcareous algae and on the stones inside 
cavities. It was also found inside the plume 
of submarine freshwater springs and on 
leaves of the sea grass Poswfcmia oc&tnica* Cys- 
toseira luada is probably Mediterranean 
species. In this survey, it was recorded from 
five localities, with depth range from 10-65 
m. There were two findings in the North (4, 
8) and three in the Central Adriatic (13, 16, 
18). Cysioseira luoda seems nor to be 
sciaphilic species, since if was found on ex¬ 
posed habitats, mainly as epiphyte on algae 
(Ha/imctii tuna and FJobeUta penolata) as well 
as on polychaete tubes* 

Genus Pueliina (Fig* 19) includes cryptic 
bryozoans with encrusting, whitish-coloured 
colonies- Along the eastern Adriatic coast, 
seven species of PmHiim have been recorded 
nil today (Novosel & Po2ar-Domac 2001; 
Hayward 6c McKinney 2002; Novosel et 
al. 2004)* All of them have been found dur¬ 
ing this survey: P. gairyae (LaNITSBOROUGH 
1852), P* hrncksi ( FRIEDL 1917), P. mnomtna- 
m (COUCH 1844), P. peduncular Gautier 
1956, P. ptrardt HaRMELIN 1988, P. radiata 
(Moll 1803) and P. venusta Canu 6c 
BaSSLER 1925, Fuefirna gattyyae is distri¬ 
buted in the Mediterranean and Atlantic* 
In this survey, it was found at two localities 
in the North (4, 9) and two in the Central 
Adriatic (13, 16). Recorded depth was from 
5-30 m* Colonies were always found as epi¬ 
phytes on algae and seagrass Posidorua ocean- 
ka leaves. PueUimi hmcfoi is Mediterranean 
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Fig. 21: 

Reteporeffa sp. t. 
Foto: A. Novosel. 


species. In this survey, h was found at two 
localities in the North (4, 9} and one in the 
South Adriatic (21). Recorded depth was 
from 20*40 m. In relation to other Puefima 
species, colonies were large. Pueiltmi hmckst 
was mainly found encmsring dead shells, hut 
also corals, algae, stones and ascidian Micro* 
cosmus sukaius. Fuelling innominate is At* 
iantic and Mediterranean species. In this 
survey, it was found at three localities in the 
North (4, 8,9) and one in the Central Adri¬ 
atic (16). Recorded depth was from 10*40 
m. Colonies were found encrusting shel¬ 
tered parts of dead shells, calcareous algae 
and stones, Pueiitnu peduncitkxa is endemic 
to the Mediterranean, It is always sciaphilic 
species (HaRMRIN 1970). in this survey, it 
was found at one locality in the North (4), 
one in the Central (10) and one in the 
South Adriatic (21). On Pmc Island, 
species was rare, found from 35*40 m depth, 
on stones in crevices along the escarpment. 
On Lastovo Island, species was abundant, 
found from 25*35 m depth. There, colonies 
were very small and always encrusted shel¬ 
tered parts of calcareous algae. On Silba Is¬ 
land, P. peduncuiom was recorded at 5 m 
depth* on the lower parrs of seagrass Posidi)- 
xm ocemka leaves. Pi^eUnu piamfi is 


Mediterranean species. In this survey it was 
found only in the North Adriatic, on Prvi£ 
Island where it was rare. Colonies were 
found from 25*30 m depth, on sheltered 
pans of calcareous algae. Puelimu rodwitd is 
Mediterranean species. It is one of the most 
frequent bryozoan epibiont on stleractim* 
ans (HaRMELJN 1990). In this survey, P, ra- 
diata was found at three localities in the 
North (4, 8* 9), one in the Central (18) and 
one in the South Adriatic (21). It was 
recorded from 10*50 m depth, mostly en¬ 
crusting calcareous algae. Pueflimt ttrnusm is 
distributed in the Mediterranean and At¬ 
lantic. In this survey, it was found only in 
the South Adriatic, on Lastovo Island. 
Colonies were rare and found along the es* 
carpmenr encrusting sheltered parrs of cal* 
careous algae, in the narrow depth range be* 
tween 30-35 m, 

Myriapwra truncaia (Fig. 20) is a 
Mediterranean species. Colonies are large, 
erect, rigid and bright red-coloured. In this 
survey, M. tmnam was found at three local¬ 
ities in the North (4, 5, 9), tour in the Cen¬ 
tral (10, 11, 13, !8) and two in the South 
Adriatic (19, 21). It was found from 10*50 
m depth as abundant in all sciaphilic habi¬ 
tats, especially on the floors of semi-caves 
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Fig, 22 Hhynchozoon sp. 


anJ in the entrances of caves. 

Genus ReteporeQa (Fig, 21) includes 
bryozoans with delicate fenestrate colonies. 
In this survey, colonies found in the bio- 
coenoscs of semi-caves and caves were 
mainly pale red to wh it bh-coloured and 
grew in cavities and crevices on the rocky 
bottoms, from 10-65 m depth. Species of 
ReceporcJld were found at two localities in 
the North (4. 5), five in the Central (11,13, 
15, 16, 18) and two in the South Adriatic 
(19, 21). Colonies of RereporcUa sp. were 
particularly abundant along the escarpment 
of Dugi otok [stand (Vele stijene). There, 
under 20 m depth and deeper, they were 
found in almost every cavity and many 
colonies were fused together making large 
fenestrate fan. On Palagrufa Island, R. 
septentrumaUs HaAMHR 1933 was recorded 
under 20 m depth, in sheltered habitats un- 
der rocks, hut also on algae HaUmeda tuna. 

The genus Rhynchojotjn (Fig. 22) in¬ 
cludes bryozoans with encrusting, cream- 
coloured to tan and massive mxlular 
colonies (H AWARD & McKinney 2D02). In 
this survey, colonies found in the hiocoeno- 
sis of semi-caves and caves were found horn 
10-50 m depth. Species of RJiyncfiozotm were 
found at three localities in the North (2, 4, 
9), four in the Central {10* 13, 16, 18) and 
two in the South Adriatic (19, 21), 
Colonies of R/iyncfotoon sp. were particular¬ 
ly large and abundant on overhangs along 
the escarpment of Lastovo Island. 

Jdmidroneu odontica {Forbes in John¬ 
ston 1847) (Fig. 23) occur in the Mediter¬ 
ranean and Atlantic Ocean. Colonies are 
white, more or less erect. In this survey, it 
was recorded from two localities in the 
North (4, 8) and one in the Central Adria¬ 
tic (18). Idmidruned atlantica was found be¬ 
tween 10-105 m depth. At Prvic Island, it 
was mainly found as epiphyte on algae, 
while on Palagruia bland it was abundant 
on algae Flohellia peudam, Haiimeda tuna 
and Peyssunedta sp., but also as epibiont on 
other bryozoans such as Sciu:obracJue/lti san- 


Fig. 24 Pentapora tiscistis* 
Foto: A. Novosel. 
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guinea and jtfttporeUa sp, IJmtdnmaa Olldna- 
CO is sciaphilic species and its ecological dis¬ 
tribution is from the precoralligenous bio- 
coenosis to the scmiohscure caves. Within 
the wide range of habitats, J« adonika pre¬ 
sents strongly marked zoariaJ polymorphism 
(Harmeun 1973a). 

3.4 Soft bottoms 

Soft or mobile bottoms are generally 
considered as habitats of lower bryozoan di¬ 
versity. However r it strong and steady bot¬ 
tom currents are present any small particle 
of rock or dead shell may be excellent solid 
substrata for the bryozoan colony. 

Peniupora fasdalis (Fig. 24) is distributed 
in the Mediterranean and Atlantic. It is the 
largest and most conspicuous calcified bryo- 
2oan in the Adriatic Sea. It is characteristic 
for current-swept coarse bottoms. Colonies 
are red, erect, and rigid and heavily calcified 
(Hayward &, McKinney 2002). in this sur¬ 
vey, F. fdsaaiis was found at four localities in 
the North (5, 6 t 7, 8), two in the Central 
(15, 1.8) and one in the South Adriatic (19). 
Along the coast of the Velebit Channel in 
the North Adriatic, where Sv* Jurat arid 
coves of Zmovnica, Zdralova and Grntac 
have been surveyed, large colonies of P. fas* 
cialtt were particularly abundant. There, P. 
/flscwlis colonies grew only in rhe vicinity of 
submarine freshwater springs (Fig. 25) on 
sandy-detrine bottom, between 1-35 m 
depth (CbOTO et al 2004; NOVOSEL et al. 
2005). In the Central Adriatic, only small 
colonies were observed, within the depth 
range from 20-50 m. But large colonies of P. 
/osriolis were also observed in the South on 
Korcula Island (between 25-35 m depth) 
where none of the submarine freshwater 
spring was present, but the location was nar¬ 
row' passage between small islands Badija 
and Ludnjak characterised by constant and 
very strong currents. There, large and nu¬ 
merous colonies of P. fasdaiis grew- together 
with unusually big sheets of bryozoan Schizo* 
brachkUa sangumea. 

The genus Ccllaria (Fig, 26) includes 
bryozoans with erect branching colonies. 
Colonies are attached to rhe substratum by 
tubular rhizoids (HAYWARD & McKlNNEY 
2002). Along the eastern Adriatic coast, 
three species of CeSaria have been recorded 


till today (Novosel & PoLyr-Domac 
2001). Two species have been recorded dur¬ 
ing this survey: C /istuiosa and C. sub 
icomioides. CeUaria fmukm was recorded on¬ 
ly at one locality in the North Adriatic (3), 
while C. soticomioides was recorded from 
three localities in rhe North (3, 4, 8), one in 
the Central (18) and one in rhe South Adri¬ 
atic (21). All colonies were found between 
10-30 m depth. One of the most famous bry¬ 
ozoan assemblages in the North Adriatic is a 
dense meadow' of C. fistulnsa and C. snJ- 
tcomiokies, in the vicinity of Rovinj, at 35 m 
depth. This bryozoan meadow covers an 
area greater than 100 x 100 m, west of Ban- 


Fig, 25: Pentapora fasdaiis colonies in the 
vicinity of submarine freshwater springs. 
Foto; A. Novosel. 


Fig. 26: Cellaria fistutosa and C. 
salicornioides meadow (with orange- 
coloured Adeonelfa paffassn colonies). 
Foto; A. Novosel. 
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Fig. 27: Mol Ha drcumcincta. 


jole Island. The meadow is located on a sed¬ 
iment-floored plain swept by strong bottom 
currents. 58 species of marine animals has 
been found as cpibionts on CeUaria branch¬ 
es (McKinney & JaKUN 2000). Other erect, 
rigid bryo:oans that inrergrow with Cdlaria 
were: Pemapora fascudis, Adeonetk poUasii 
and ReteprtreUd wptenmomlis (McKlNNEY & 
Jakun 2001). All other findings of CeUom 
salwomioides in the Adriatic refer to small 
and individual colonies. 


Fig. 28 Frond tpora verrucosa . 
Foto: J.-G. Harmelm, 




Genus Mo/iui (Fig. 27) includes bryo* 
roans with slender, encrusting colonies. 
Along the eastern Adriatic coast, two 
species of Mollia have been recorded nil to¬ 
day (NOVOSEL & PolAK'DOMAC 2001), and 
both of them were recorded during this sur¬ 
vey: M , ctrcumcmcm (HELLER 1867) and M 
patdloria (Moll 1816). Moil/u drcumdncm is 
probably a Mediterranean species. This 
species was first described from the Adriatic 
and has been reported from very few addi¬ 
tional localities. It seems to be particularly 
abundant in the Adriatic Sea (HaYWaBD 6c 
McKinney 2002). Colonies are usually 
small and membraniporiform. In this survey* 
it was recorded from three localities in the 
North (4, 8, 9), two in the Cenrral (15, 16) 
and three in the South Adriatic (19, 21, 
22). Colonies were found between 5-35 m 
depth. Malta circumcincia was mostly found 
on sheltered habitats of small peaces of 
shells or rocks on sandy-detntic bottoms, 
hut a bo as epiphyte on different algae; On 
Ml jet Island (Veliko jezero, between 5-15 m 
depth), this species was one of very few 
bryozoans found as epibiont on the red of 
colonial scleractinian coral Clddocora eaesjH- 
rnsa (Linnaeus 1767). Muffia patelLrria is 
Mediterranean species. Colonies are small 
and creeping. In this survey, it was recorded 
from three localities in the North (4 t 8, 9), 
three in the Central (13, 16, IS) and one in 
the South Adriatic (21). Colonies were 
found between 3-40 m depth. Ir was mainly 
found as sheets on the exposed parts of dif¬ 
ferent algae on coarse bottoms, hut also 
along the escarpments, on the sheltered pan 
of calcareous algae and stones. 

Frondrpora verrucosa (LamOUROUX 
1821) (Fig, 28) is distributed in the 
Mediterranean and Atlantic. Colonies are 
erect and highly branched. In this survey, it 
was reported from two localities in the 
North (3,5) and one locality in the Central 
Adriatic (18). Alt colonies were found be¬ 
tween 10-40 m depth. In the vicinity of 
Rovinj, F. verrucosa was abundant on the 
soft bottom, on shell debris. In Sv. juraj, it 
was also found on dead shell, while on Pala- 
gruia bland, F. verrucosa was found as epi¬ 
phyte on the algae Fiabeliia petioloHL 
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4 Discussion 

The Adriatic Sea is the northernmost 
part of the Mediterranean and it is charao 
terized by the input of large amount of fresh' 
water, with total annual average reaching 
about 5700 m 3 /s (Gacic et al. 2001). In a 
biogeographical sense, Adriatic Sea forms 
part of the Mediterranean entity. The ben- 
thic fauna of the Adriatic corresponds in its 
major part to that of the Mediterranean but 
also possesses some endemic species of its 
own. It is an interesting fact that certain 
species have been found exclusively in the 
northern Adriatic and the northern At' 
lantic. The benthic biocoenoses of the 
Adriatic also correspond in general to those 
of the Mediterranean; some, however, are 
distinguished by their special properties 
(GAMULIN'BRIDA 1967). This can probably 
be applied to the bryozoan fauna as well. 

Bryozoans are not distributed hapha- 
zardly, but often occur in association with 
particular substrata. The greatest diversity of 
bryozoans and their maximum abundance 
lie between 20'80 m, with a peak of 40 m 
(RYLAND 1970). Their distribution also de' 
pends on food, temperature, salinity, seawa- 
ter circulation, bathymetry etc. Because of 
this, it is not easy to explain the distribution 
of bryozoans. Thus, Beania magellanica was 
very abundant species along the escarp' 
ments of the North Adriatic, but it was not 
found at all along the escarpments in the 
South Adriatic (NOVOSEL et al. 2004). Fur' 
thermore, Margaretta cereoides was much 
more common in the South and Central 
Adriatic, since there is only one record of 
this species from the North Adriatic (HaY' 
ward & McKinney 2002). Among surveyed 
biocoenoses, coralligenous biocoenosis har' 
boured the larges diversity of bryozoans, foh 
lowed by semi'Cave biocoenosis, biocoenosis 
of seagrass Posidonia oceanica meadow and 
biocoenosis of photophilic algae. Since 
about 400 species have been recorded in the 
Mediterranean, future researches are ex- 
pected to confirm much larger bryozoan di' 
versity in the eastern Adriatic Sea. 
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